Only now, when we seek solutions to unprecedented ecological and psychological crises, are the assumptions of Realism being seriously re-examined.
The quantum revolution
The demise of Realism began with observations by Max Planck at the turn of the century on how light was emitted by hot objects. He noted that light energy was emitted in discrete packets, 'quanta', not as a continuum as had been supposed. This observation led Einstein and Planck to show that light could paradoxically behave both as a wave and as a particle (a photon): it depended on how it was observed. This was the seed of a quiet revolution which has gathered pace during this century -the realisation that the common-sense view of the world is wrong. The early 20th century was an exciting time in physics. Einstein showed that space and time were a continuum, not separate things. He also deduced his famous equation E=mc 2 to describe the relationship between mass (m)and electromagnetic energy (E)and (c)the speed of light, and in particular predicted that no object could travel faster than the speed of light. Other physicists were developing the 'planetary' theory of the atom with electrons in orbit around a central nucleus. This was very successful, providing an explanation for the properties of chemical elements. But by the 1920s the planetary model was already questioned: electrons were shown not to be solid 'bits' of matter like planets -they could exhibit wave or particle properties just as could light. There were other problems with this model: why didn't negatively charged electrons collapse into a positively charged nucleus, and why did they stay in particular orbits? Where did the energy for their motion come from?
Attempts to describe the strange behaviour of sub-atomic particles led to a new type of mathematics known as quantum mechanics. It was realised that the wave aspect of such particles was not like the kind of wave formed by a disturbance on water, but was rather a wave of probability revealing the likelihood that a particle would be found in a particular place when observed. Probability waves were bell-shaped: the chance of finding the particle was highest in the centre and less and less likely as one moved further away from it, but significantly the probability of finding the particle never became zero however far away in the universe one tried to measure it -its influence was potentially present everywhere. This implied in turn that since the influence of each electron from any atom could be found everywhere, everything is potentially in touch with everything else.
Einstein's battle with Uncertainty
Quantum mechanics presented other challenges to conventional thought: it predicted that it was not possible to measure both the position and the momentum of a sub-atomic particle simultaneously. This was the famous 'Uncertainty Principle' and Einstein was very unhappy about it. Newtonian mathematics was the bed-rock of conventional science, and accurate determination of position and velocity of objects enabled one to predict their future behaviour. He could not accept the 'fuzziness' of Uncertainty and believed that there must be other as-yet unknown factors, 'hidden local variables', which could be discovered and used to measure position and speed accurately. He asserted 'God does not play dice with the universe', to which Neils Bohr, a proponent of Uncertainty, replied 'Don't tell God what to do!' (Goswami, 1993) Einstein became obsessed with proving that it must be possible to measure both position and momentum of sub-atomic particles simultaneously, but despite his genius he was apparently proved wrong, not only in regard to uncertainty but also in his belief that nothing could move faster than the speed of light. In a sense, Einstein's own thinking became trapped by the speed of light.
In the 1960s a British physicist John Bell devised mathematical relationships which would be true if the local variables predicted by Einstein really were influencing the behaviour of quantum particles. Bell showed that they did not agree with experimental observations, that is Einstein was wrong. Further, Bell's mathematics predicted that if any hidden variables were determining the paths of quantum particles, then they must act outside the limitations of time and space. The technical term for this is 'non-locality'; it pointed to an aspect of reality where the interaction between objects does not diminish with distance, can act instantaneously (i.e. faster than the speed of light) and link up locations without crossing space. Bell predicted that if two particles are linked in some way, (e.g. opposite spin or correlated in their polarisation) then the act of observing one should cause changes to the other instantaneously, no matter how remote in distance it might be. The implications were that communication faster than the speed of light is possible, and that distance is no object.
Experimental proof of 'non-locality'
Bell's predictions were finally confirmed in 1982 by Alain Aspect and colleagues in Paris. They used polarisation-correlated light emerging in different directions from a source of heated calcium atoms. A detector was set up in the path of each beam of photons, and a switch was included that changed the polarisation setting of one of the detectors over ten-billionth of a second (shorter than travel time of light or any other local signal between the two detectors).
The change in the polarisation setting of the detector was found to change the outcome of measurement in the other location -just as quantum mechanics predicts.
The two rays of photons were clearly in communication, and since was no known local means whereby this could happen it was concluded that they must be linked in some way outside our normal world of space and time. This was likened to observing a fish on two television sets simultaneously. As one fish moves, so does the other in perfect synchrony. If the TV pictures are assumed to be the primary reality, this might suggest that the two fish were exchanging some kind of hidden local signals, but in reality we know that the primary reality is in a television studio elsewhere.
Aspect's experiment proved that simultaneously occurring events in our space-time world can be related meaningfully to a common cause that resides in a non-local realm outside space and time. It was hailed as proof-positive that there is something missing from Realism. The implications are preoccupying physicists today, for whom the Holy Grail has become a mathematical expression that will describe and integrate all we know of reality, including non-locality. (Stein, 1996) The effect of the observer Another assumption of Realism challenged by quantum mechanics was the belief that the observer is independent of and has no influence on what is being observed. Measurements of the properties of electrons had clearly demonstrated an 'operator effect'. For example, sub-atomic particles and light only appear to be particles when observed, at other times they are predicted to spread out as a probability wave throughout the whole of space (Davidson, 1989) . Some physicists consider that the world of real objects only exists when acted on by consciousness (Pratt, 1997) . From the vantage point of a radionic practice, some kind of involvement of the observer with the observed seems easy to accept, but this concept has met with considerable resistance in orthodox circles.
Aspect's experiment (and those on remote viewing described below) required hundreds of measurements to be made and the results analysed statistically after the event before it could be certain that the effects observed overall are not due to chance. This type of experiment is fundamentally different from those when the effect is observed each time a measurement is made, (such as when an object is dropped and it is observed to fall to the floor every time) and statistical analysis of the data is unnecessary. The debate over the role of the observer in the creation of reality has allowed sceptical physicists to question the role of the observer in experiments requiring statistical validation such as that of Aspect. Many are hoping that something will emerge at the eleventh hour from a consideration of observer effects to spare them having to accept the reality of non-locality. As one commented recently "..can non-locality really be true? Can we live with the preposterous concept of action at a distance,.. ESP, etc.?" (McEvoy and Zarate, 1996) The hidden reality -the 'quantum vacuum' One unresolved problem of quantum mechanics was that if light and sub-atomic particles can apparently only exist at discrete energy levels, and can jump from one level to another, where do they go during the transit from one energy state to another when they cannot be observed? It is now believed by many that probability waves of particles and those of electromagnetic energy are the results of an 'energy dance' on the surface of a hidden reality outside space and time, called the 'quantum vacuum.' 'Vacuum' is a misleading expression, implying as it does to us, 'nothingness'. Theorists have predicted that it is energetically enormously dense, so dense that we should be crushed by it, but it is frictionless and so neither we nor our instruments register it (Laszlo, 1996) (Pratt, 1997) . The quantum vacuum corresponds to the 'implicate order' proposed by physicist David Bohm, a vast ocean of hidden energy on which the physical, or 'explicate', world, is just a ripple (Bohm and Hiley, 1993) . Material particles and waves pass into and out of existence on the surface of this vacuum, as in a dance. It underpins and gives rise to physical reality. We move in it like a fish in water and owe our existence to it. All of creation is proposed to be linked at the level of the quantum vacuum, both animate and inanimate, and at this level the rules of space and time as we observe them in our daily lives no longer exist. Solid objects are solid because of forces between atoms and molecules: what looks solid is really a dance of tiny particles in the vacuum.
Jung's 'collective unconscious'
A similar idea of a hidden reality underlying the familiar material world had been put forward earlier by the psychologist Jung. He had suggested on the basis of his clinical observations that there was a 'collective unconscious' from which unrepresentable archetypal notions emerge into consciousness. He happened to be a friend of the physicist Pauli, who had proposed that no two electrons could occupy the same orbit around the nucleus of an atom, the 'Pauli exclusion principle'. This principle had helped to explain some aspects of chemistry, but Pauli was well aware that in reality we know nothing of the nature of the forces at work in an atom. This means that we also know nothing of the forces which create elements of different properties forming the substance of the universe, the 'real world' of chemistry and physics, the world of Realism. Jung considered that since the state of the elementary particles of an atom was as unknowable as his 'collective unconscious', there might be a common reality, a 'unus mundus', behind both the physical and psychological (psychic) worlds. He concluded that they appear to coincide in us because the same principle underlies both. (Laszlo, 1996) 
Experiments in distant transmission and reception of thought
It is our common experience as radionic practitioners that the effects of treatment do not seem in any way diminished by distance, even if the patient is on the other side of the earth, and appear to be instantaneous. Of course we cannot be certain that this is so, but it causes us to doubt that the energy harnessed during radionic procedures is in any way related to the familiar energies of sound or electromagnetism, which clearly lessen sharply with distance and take a finite time to arrive at their destination. Radionics, we conclude, shows many of the properties of a non-local interaction. Does radionic activity take place in the quantum vacuum, outside the confines of space/time? Before speculating on this, let us consider some of the scientifically-validated evidence for the apparent transmission and reception of thought-derived energy which may have some relevance to radionics.
In 1924, Vasiliev, professor of psychology in Leningrad, was interested in how individuals influence each other. He started with the effects of hypnosis, then moved his subjects into different rooms, then different buildings, then 1000 miles apart, and found he could induce the same effects irrespective of distance. At first he believed the effects were due to electromagnetic influences till he found that no amount of electro-magnetic shielding could block them. In the mid-1930s his funds were withdrawn he was accused of 'anti-materialist heresy' by the communist establishment. (Vasiliev, 1976) In 1974, Targ & Puthoff at Stanford Research Institute, California, at the behest of the C.I.A, built a visually opaque, acoustically sealed, electrically shielded chamber in their laboratory and placed a man in it wired to an electroencephalograph as the 'receiver'. In another room they placed a second man 'the sender' facing a photostimulator which flashed trains of bright lights into his eye 10 seconds long. An equivalent response was noticed in the EEG of the 'receiver' even though he was not consciously aware of any changes. They concluded: 'a person can perceive a remote state of affairs, even though his perception might be below the level of awareness'. They made further experiments in remote viewing; a subject acting as a 'beacon' would choose a target site at random from a list of 60, then stay there for 15 minutes while a 'viewer' back at base would give a verbal description and/or drawing of what was being 'sent'. Independent judges were then taken to the sites to see whether they matched the drawings. They did so on average 66% of the time. Distances ranged from half a mile to several thousand, including several feet under water. (Targ, 1996) Studies at Princeton University and elsewhere have also shown that the human mind can acquire information from physical targets and that distance and even time are no object. (Jahn and Dunne, 1995) (Dossey, 1996) Further experiments were undertaken at the University of Mexico by GrinbergZylberbaum and colleagues. Pairs of subjects were allowed to interact socially until they felt 'in tune' and were then put inside separate electro-magnetically shielded chambers 14.5m apart. Their brain electrical activity was registered, and then only one subject of each pair was stimulated by 100 flashes of light. When the stimulated subject showed distinct evoked potentials, the non-stimulated subject also showed signals similar to those evoked in the stimulated subject. Control subjects showed none. The transferred signals demonstrated brain-to-brain communication by no known physical method. Of particular interest was that couples who were emotionally close, 'in tune', scored better than those who were not. (GrinbergZylberbaum et al., 1994) There are numerous reports in Chinese journals of the transmission of thoughtderived energy over long distances. For example, a chi master and conventional physician Dr. Yan Xin in the USA was able to change to the rate of decay of a radioactive source and the UV spectrum of deionised water in Beijing (YanXin, 1993) . The effectiveness of prayer has also been confirmed and this may resemble distant healing in its mode of transmission (Dossey, 1993) (Schiltz, 1995) (Anon., 1993) .
Together, these studies have demonstrated that people can share in events to which they have no anatomical access, and that a capacity for such perception could be latent in everyone, i.e. that telepathy and ESP have a firm biological basis. According to Puthoff, 'The integrated results (of remote viewing experiments) appear to provide unequivocal evidence in favour of a human capacity to access events remote in space and time'. (Puthoff, 1996) 
Radionic instruments/remedies and the quantum vacuum
There is now no doubt that the human mind is capable of acting in ways that cannot be explained by mechanistic science. What might be the significance of this for radionic practitioners? Davidson (Davidson, 1989) states unequivocally that radionic remedies are produced entirely within the quantum vacuum state, and that instruments are 'virtual', and enable a practitioner to shape his/her mind and unconsciously create the desired 'vibrational impression' upon the remedy. He cites Edward Bach as having been aware that it was possible to create flower remedies just by thinking of them, and that this alone could 're-pattern and re-harmonise' the body. The concept of a 'virtual' instrument could help make sense of the plethora of devices used by practitioners, from computer-driven systems, to the famous 'black boxes', and to simple pencil and paper used effectively by many. We are reminded of the recent suggestion of the essential unity of intended healing acts, and that radionic instruments are an aid to a healing ritual appropriate to the mind-set of the practitioner and patient involved. (Hodges and Scofield, 1995/6) Dossey & others have suggested we have two kinds of mind, one local and conscious, which processes information and ideas gained in the material world, and another largely unconscious which is unbounded and potentially linked to every other mind. Our instruments are designed with the aid of the local conscious mind, but apparently enable us to purposefully touch the non-local minds of those who have requested our help, and in doing so to bring about beneficial changes in their physiology. How this comes about is a question of fundamental importance in our on-going drive to understand not only radionics, but also ourselves and our place in the universe. (Dossey, 1996) (Goswami, 1993) 
Words and symbols
It is worth noting here the difficulty of describing phenomena which we do not fully understand in terms and words which already have meaning for us. The use of 'higher frequencies of vibration' and 'patterns' in connection with radionic remedies or 'broadcast' treatment is common but have attracted justified criticism from physicists, especially when we can offer no explanation of the nature of the radiation involved. They are common in esoteric texts, such as the works of Alice Bailey, but Bailey herself pointed out: " ..words fail to express and language handicaps rather than aids the objective... . Human thought is now entering a field for which we have no adequate terms, and in which word-symbols mean little." Davidson has described the material world as a 'patterning' which comes in and out of existence on the surface of the hidden reality of the quantum vacuum. Re-call again Bailey: ' "I would call your attention ..to the word 'pattern'. It has a deep occult significance." (Bailey, 1942) Quantum theory describes waves, or vibrations, of probabilities. The sequences of numbers used by radionic practitioners to represent objects and actions, the so-called 'rates', have been called healing 'patterns'. These terms are valid and necessary to communicate what we do, but we need to be clear about their limitations. They are symbols by which we access and use the hidden aspects of mind, just as Jung described the use of symbols for accessing his 'collective unconscious'. They do not have the precise meanings attributed to them when used to describe events in the every-day world.
Attunement and 'distant' healing
It is the common experience of radionic practitioners that the client must want to be helped. The patient holds the key to the process, he/she must want to get well. How often have we tried, and failed, to respond to pleas for help from clients to treat reluctant friends/spouses? There must be a link, an attunement, between practitioner and client for the energy transfer, whatever its nature, to take place. A hair sample helps us to focus on the client but is of no use if the client does not wish to participate. A state described as 'sympathetic resonance' must exist between practitioner and client (Pratt, 1997) .
Let us suppose that the medium which permits both radionic analysis and treatment is the quantum vacuum, which is independent of both space and time. Let us also suppose that our intervention does bring about a realignment of that part of the clients' energy potential which exists in the vacuum state, and which in turn brings about a realignment in the physical body. This takes place with the client's conscious and unconscious permission. Even as we think about this process, it is difficult to divest ourselves of the idea that we are doing something to someone in a linear fashion in both time and distance, when it might be more accurate to think of it as a simultaneously active relationship within a whole, a non-local interaction. Mystics have long claimed there is no 'out there' -everything comes from within, and the objects of our senses are not separate from the senses themselves (Griffiths, 1989) . Might disposing of the cherished idea of 'distant' healing be needed for our understanding of radionics to progress? When attunement takes place, is there any distance between us?
Changing views of reality
All our scientific explanations of reality are themselves models, not reality itself, and are reflections of contemporary thought. As humans grow in understanding, so has the scientific 'map' of the world changed. The prophets of those changes have frequently been condemned or mocked in their own lifetime -for example Galileo, or Rupert Sheldrake (to cite a contemporary example) but have subsequently been proved correct. Sheldrake's 'A new science of life', in which he proposed formative fields to account for simultaneous developments in biology even where there was no obvious connection between events, was described in the prestigious journal Nature as a 'book for burning.' (Sheldrake, 1981) Healers have long invoked the concept of a 'life force' to explain the effects of their activities, an unwelcome concept in conventional scientific circles, but this may well now change. Quantum physics has shown us that we are all connected and that the sense of a separate self or ego is an illusion. DNA is likely to prove not the primary energy determinant of life, but just an expression of the creative energies within the quantum vacuum which gives the individual his physical blueprint. Somehow a radionic intervention must support the optimum expression of this blueprint.
Conclusion
So have we explained how radionics works? No, but we now have a model which reconciles at least some of our daily experience as practitioners with the most advanced ideas in physics and psychology. Our everyday observations suggest that radionics can address problems outside the scope of conventional science. These observations fall into the category of anecdotal evidence. Anecdotal evidence does not constitute scientific proof, but it has helped fuel great scientific revolutions in the past. It may be that, spared the epithet 'lunatic fringe', we may make a small contribution to the conceptual revisions that now seem imminent. As Laszlo notes (Laszlo, 1996) : 'Every once in a while .. there are tremendous changes when one re-thinks the very basics of what one is knowing.. I think we are in the midst of a socalled scientific revolution of this kind... some fundamental assumptions are being questioned.'
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